SUMMARY: A General Practitioner (GP) completed, fee earning, medical questionnaire was obtained for 444 potential Army recruits and compared with the examination findings of Army Careers Information Office Medical Officers (ACIO MOs), recorded on the FMed 1. It was found that 34 (8%) of the GPs reported a condition that' precluded military service. Fourteen of those candidates denied the medical problem on their FMed 1 and remained undetected. Twenty candidates declared their condition but only 6 were rejected, 6 were referred for a specialist opinion and 8 were passed fit. This represents a 60% detection rate among declared problems and nil among concealed ones.
Introduction
When potential recruits apply to join the Armed Forces they undergo a medical examination as part of the overall selection process. This is to ensure the applicants are medically fit for service and that service will not be detrimental to their health.
Under Section 2 of the Health and Safety at Work etc Act 1974 (1), employers have a duty to ensure, as far as is reasonably practicable, the health, safety and welfare of all their employees, one of the areas of application being the health screening of workers prior to employment. Screening fulfils a number of functions, primarily that of trying to ensure that the employees are fit for their jobs and that their health will not suffer as a result of taking the job. The Health and Safety Executive (HSE) offers further guidance on pre-employment health screening (2) and several papers have been published on the subject (3, 4, 5) .
The reasons for pre-employment screening can be summarised as: a) To ascertain an individual's fitness to perform a job. b) To ensure that the individual's health will not suffer from the job or be a risk to other employees. c) To protect the employer where long-standing disability or ill-health may lead to repeated loss of time from work. d) To ensure that others are not placed at risk by an employee's ill-health. This may be a legal requirement e.g. HGV drivers (6), pilots (7) , divers and compressed air workers (8) .
e) Secondary benefits include occasional discovery of previously undetected illness and introducing employees to the medical service provided by the employer.
In the case of the Army the employees are soldiers and have to be able to work under arduous conditions. Under field conditions and in combat, the health and safety of the soldiers is very much dependant on mutual support, illness or debility in individuals may cause a real risk to themselves and their colleagues.
Military tasks may also be governed by the civilian legal requirements already mentioned, e.g. pilots (7), HGV drivers (6), radiation workers (9), cooks and food handlers (10) .
The nature of a soldier's job means that he or she will be in contact with potentially lethal weapons. There is therefore a responsibility on the employer to ensure that the soldier will not be a risk to others (or himself), which raises the need for mental as well as physical fitness for the job.
To achieve this aim in the Army candidates undergo a medical selection process which starts at the Army Careers Information Office (ACIO), where applicants complete a medical questionnaire (FMed 1). They then undergo a medical examination from the ACIO Medical Officer (ACIO MO) which is recorded on the same form. Guidance on the criteria for this examination is given in the Joint Service Publication 346 (JSP 346) (11) .
The ACIO MO carrying out pre-employment examinations has not previously seen the applicants and does not have routine access to any previous hospital or GP's medical notes. This information can only be obtained with the prior, informed and freely given consent of the applicants.
When completing the FMedl applicants declare their truthful and full completion of the questionnaire and assent to the Service Medical Authorities having access to any previous medical records. However there are a number of reasons why this is not always the case: If the ACIO MO suspects a problem from the questionnaire or examination he may obtain extra information from the applicant's past medical attendants. A specialist opinion may also be sought in some cases. This takes time and often involves several trips to the ACIO for the applicant, as well as the expense of specialist reviews. There is also evidence that the specialist reviews are often not appropriate as the problem presented precludes military service, according to JSP 346 (12) . One factor compounding this may well be the lack of past medical information available to the ACIO MO.
There are several conditions which preclude military service which only occur intermittently, with apparent normal health in between. e.g. epilepsy, asthma, emotional instability. In these cases, if the applicants conceal their history, the examination will usually be normal. Therefore the ACIO MO will have no reason to suspect any precluding conditions and the applicant will be declared fit to commence training.
The nature of these conditions is that they recur and seriously interfere with the soldiers' ability to carry out their duties. Anyone who manages to evade detection at selection then becomes a liability to themselves and their colleagues. They also cause a financial and training burden in manpower wastage due to medical discharges.
Jefferson (13) reported that recruit medical wastage in 1988 accounted for 16.7% (897 cases) of all causes of discharge from the Army, at an estimated cost of £14,318,000. The average duration of service was 148 days. Over half of the recruits were discharged under the authority of Queen's Regulations 9.381 (14) which deals with defects of enlistment procedure. It states that a soldier may be discharged if it is found after enlistment that he or she is medically unfit on the basis of a condition that pre-existed at his or her enlistment.
The earliest detection of unsuitable applicants ensures that wastage is kept to a minimum. One way of increasing the effectiveness of the medical selection is to have more information on the applicants at the time of the selection medical examination.
Aim
The aim of this study was to investigate the use of a General Practitioner (GP) completed pre-employment screening questionnaire as a means of predicting potential medical discharges.
Pre-employment Recruit Questionnaire

Method
The Director of Army Recruiting identified 4 ACIOs with a high throughput of potential recruits and the staff at these centres were briefed on the purpose of the study with 250 consent forms being distributed to each office.
Once all documentation of the potential recruit was completed the ACIO arranged for an entrance medical examination to be carried out. At this time the candidates were asked for their consent for the Senior Medical Officer at the Army Occupational Health Research Unit (AOHRU) to approach their GP for information regarding any previous medical history. All potential recruits were informed that participation in the study was voluntary. They were also told that the study was independent to their enlistment and could not affect it. The consent forms were then taken away for signature by the potential recruits and returned to AOHRU in a postage paid envelope.
A pre-employment screening questionnaire was designed at AOHRU, based on a typical life insurance medical questionnaire. On receipt of the signed consent form, the screening questionnaire was sent to the GP complete with a reply paid envelope. Once the questionnaire was returned to AOHRU, the normal payment for insurance medical questionnaires (£20 per completed form) was sent to the GP.
The ACIO MO completed the examination of the recruit and having completed an FMed1, copied it to AOHRU. The ACIO MO did not know whether or not the recruit had opted to take part in the study and did not see the completed GP questionnaire.
The GP questionnaires were examined by an Army Occupational Health Physician and classified according to the criteria given in JSP 346. Only those cases were rejected where the information given unequivocally fell outside the requirements of JSP 346. All the cases where the GP expressed some doubt over a diagnosis or severity of a problem were accepted and noted for probable specialist referral. The GP questionnaires were analysed and loaded onto a computer database before the FMed1s to avoid a possible introduction of bias. The data from the two sources was then compared.
The headings under which the questionnaires were compared were taken from those listed in Section 2 of the FMed 1, where the details of the past medical history are recorded in a standard format, the information given on the GP questionnaires being allocated to the appropriate section, which enabled a direct comparison between the information given from the two different sources.
Those GP questionnaires which indicated a problem falling outside the JSP 346 requirements were noted and compared with the PULHHEEMS grade given by the ACIO MO. The error rate in both the completed GP questionnaires and FMed1s was also recorded and compared.
Results
A total of 1000 consent forms were distributed to the four ACIDs, with 250 forms being given to each office. Only 672 were distributed to applicants in the time available to the study.
Five hundred and fifty nine forms were returned to APRE, giving a response rate of 83% for completed consent forms. All of these were then sent to the candidates' GPs and 504 completed questionnaires were returned to APRE, a response rate of 90%. There were 70 questionnaires returned which could not be matched to a
There were problems with the quality of 73 of the returned GP questionnaires and 120 of the FMed1s, as shown in Table 1 . This resulted in 444 records held with matching FMed 1 and GP questionnaires. Three hundred and twenty three (73%) candidates were declared fit by the ACID MOs, with 85 (19%) specialist referrals or requests for extra GP information being made and 34 Table 1 Quality Problems on GP Questionnaires and FMedls (8%) of the candidates being rejected as unfit for service. Some of these had also been reviewed by a military medical specialist or had reports requested from their GP. Examination of the GP questionnaires revealed 251 (56%) candidates with no relevant problems declared. One hundred and fifty nine, (36%) of the candidates warranted referrals and 34 (8%) should have been automatically rejected. Details of the causes for rejection are given in Table 2 . Further examination of these candidates revealed that 20 (59%) declared the problem on the FMed 1. Of these 8 were passed as fit, 6 were referred and 6 were rejected. The remaining 14 (41 %) candidates denied any problems on the FMed 1, with 10 of them being passed as fit and 4 being referred for unrelated problems, while none were rejected. The overall outcome was 18 (53%) declared fit, 9 (26%) referred and 7 (21%) rejected.
The prevalent problem declared by the GPs was asthma. There were 42 cases of which 12 (29%) should 15 have been rejected according to lSP 346. Analysis of those warranting rejection revealed that 9 candidates did declare asthma or wheeze on the FMedl. Of these 1 was declared unfit and 8 were referred by the ACIO MO. However 3 candidates denied asthma on the FMed 1 and were passed fit by the ACIO MO. lt was noted that there were 7 candidates who declared asthma or wheeze on the FMed1 which was not matched by the GP questionnaires. Of these candidates, 3 denied ever having seen their GPs for their wheeze, 1 GP questionnaire was incorrectly completed and invalid, 1 GP reported Perennial Rhinitis and Allergy testing. The remaining 2 GPs had known their patients for several years but did not make particular comment. The outcome of the ACIO MO examination for these candidates were 1 declared fit and 6 referred.
The second major problem declared by the GPs was emotional stability, classified under the'S' factor in the PULHHEEMS grading (15) . Twenty one cases were declared of which 9 (43%) should have been automatically rejected according to JSP 346. Only 3 of those candidates declared their problem on the FMed1; 2 were passed as fit (1 having taken an overdose, 1 requiring in patient treatment for behaviour problems) and 1 was rejected (being anorexic and using illicit drugs). There were 6 candidates who denied any mental instability on the FMed1 and all of them were passed as being fit. The concealed problems were; depression still under drug therapy in 2 cases; depression still under psychotherapy in 2 cases; illicit drug and solvent abuse in 2 cases; behaviour problems requiring in-patient treatment in 1 case.
I! was noted that there were 8 candidates who declared an emotional stability problem on the FMed1 but were not commented on in the GP questionnaires. Five of these were declared fit by the ACIO MO, 2 were referred and 1 was not given a'S' grade but was rejected by the ACIO MO for backache problems.
Discussion
The study was well accepted by potential recruits at the ACIOs with over 80% of the consent forms being returned to APRE for passing on to the GPs. The response from the GPs was also fairly good at 90%, though it should be borne in mind that 10% did not respond despite being offered a standard payment for the completed report. No second calls were made in this study to try and investigate this group of G Ps.
Even though the ACIOs were chosen for their high throughput of applicants, only two of them managed to distribute all of their allocated consent forms before the study was closed. Therefore, once GP non-compliance had also been accounted for, the anticipated n of 1000 was reduced to 444.
Whilst the ACIO MOs did not see the completed GP questionnaires and did not know which applicants had responded, they did know that their ACIO was involved in the study. This may have caused a change of practice, though this seems unlikely as the rejection rate of 8% from the FMed1s in this study matches that reported by Dignan (16) in 1992.
The prevalent causes for rejection from the GP questionnaires were asthma (12 cases), emotional instability (9 cases) and nervous system problems of migraine or seizures (7 cases). This is different from Dignan's report where orthopaedic problems accounted for 34.5% of the rejections (16) . However the criteria for exclusion in JSP 346 are far more definite for respiratory problems (JSP 346, paras. 0416-0420) than orthopaedic ones (JSP 346, paras. 0452, 0453, 0455-0457, 0468-0482) and therefore easier to apply to a questionnaire where the candidate cannot be examined. In the case of asthma JSP 346 para. 0418 is clear that new entrants 'with current asthma or a history of wheezy bouts requiring treatment during the last four years are graded P8'. The orthopaedic problems, in general, depend on the degree of mobility and function retained and require an assessment by a MO familiar with the military needs.
The problem of candidates who conceal their past history to the ACIO MO is shown in that 3 of the candidates with asthma or wheeze who warranted automatic rejection from the GP questionnaire did not declare any problem on the FMed1 and had a normal examination, being passed fit. In the case of mental instability a similar picture is shown, with 6 candidates being passed fit by the ACIO MO, having concealed a past history of mental instability which would have resulted in automatic rejection. In both of these categories there were a few candidates (7 asthma or wheeze and 8 mental instability) who declared a problem on the FMedl which was not corroborated by the GP. The problems tended to be relatively minor, with 3 of those declaring wheeze stating that they had never seen their GP with the problem, whilst the mental instability problems were recorded as 'Wary of Heights', 'One week of depression five years ago' and 'Early school behaviour problems'. None of those candidates who declared a probPre-employment Recruit Questionnaire lem to the ACIO MO but without GP corroboration failed the examination.
It is of note that out of 34 of those candidates who had problems that precluded military service as declared by the GP, 18 (53%) were passed as being fit by the ACIO MO on the information that was available. Moreover though 20 candidates did declare their problem to the ACIO MO, 8 were still passed as fit (though one of these was later rejected for an unrelated problem), 6 were referred for further examination and 6 were rejected. Effectively only 60% of those candidates with problems precluding service which were declared to the ACIO MO were detected as such.
If the GP reports on all candidates had been available to the ACIO MOs another 14 cases for rejection would have been seen. Assuming a 60% detection rate and resultant action, another 8 cases would be rejected. This represents a 1.8% increase in detection rate at the pre-employment medical examination.
Jefferson (13) reported that approximately 20,000 applicants were sent to training establishments each year. A 1.8% improvement in the selection translates to an annual increase in detection of 360 medically unfit candidates each year. Using the GP questionnaires with an associated £20 fee would result in an approximate cost of £400,000. However this should be compared to the average cost of £15,900 for each recruit medically discharged after joining the Army (13) . Avoiding 360 medical discharges would prevent the wastage of £5.7 million.
There were some problems with the quality of the reports, both from the GPs and the ACIO MOs. With the GPs, legibility and missing out sections of the report were the most common faults, possibly due to the freestyle layout of the questionnaire. It was evident, on comparing the GP reports with the details on the FMedls, that a number of the reports had been completed for the wrong patient. This was shown by the wrong date of birth being given, records held before the candidates birth and operations or accidents inappropriate to the candidate's age. Also, despite being paid £20 for each completed form, 10% of the GPs did not respond to the request for a report. Though it was not done in this study, these problems could be resolved with a second call to the GPs to clarify and recover their statements.
Conclusions
The use of a GP questionnaire is effective in improving the detection rate of medically unsuitable cases and should be used in addition to the ACIO pre-service medical examination for all potential recruits.
There will be a cost to be met from getting the information from the GPs. However this should be partly compensated for by the reduction in number of requests for GP reports from the ACIO MOs during the selection process. At the time of this study the cost of a GP report requested by the ACIO MO was £16.40 for a limited report from the notes and £26.00 for a full report and group.bmj.com on June 18, 2017 -Published by http://jramc.bmj.com/ Downloaded from J POwen examination (10) . There is also the potential for saving by preventing inappropriate referrals to Hospital Specialists, when the GP has documented the degree of an existing illness such as asthma.
The major benefit in terms of reducing recruit wastage should be seen in a reduction in the number of recruits who evade detection at the initial medical examination only to be medicaliy discharged at a later date.
